The pain matrix is conceptualised here as a fluid system composed of several interacting networks. A nociceptive matrix receiving spinothalamic projections (mainly posterior operculoinsular areas) ensures the bodily specificity of pain and is the only one whose destruction entails selective pain deficits. Transition from cortical nociception to conscious pain relies on a second-order network, including posterior parietal, prefrontal and anterior insular areas. Second-order regions are not nociceptive-specific; focal stimulation does not evoke pain, and focal destruction does not produce analgesia, but their joint activation is necessary for conscious perception, attentional modulation and control of vegetative reactions. The ensuing pain experience can still be modified as a function of beliefs, emotions and expectations through activity of third-order areas, including the orbitofrontal and perigenual/limbic networks. The pain we remember results from continuous interaction of these subsystems, and substantial changes in the pain experience can be achieved by acting on each of them. Neuropathic pain (NP) is associated with changes in each of these levels of integration. The most robust abnormality in NP is a functional depression of thalamic activity, reversible with therapeutic manoeuvres and associated with rhythmic neural bursting. Neuropathic allodynia has been associated with enhancement of ipsilateral over contralateral insular activation and lack of reactivity in orbitofrontal/perigenual areas. Although lack of response of perigenual cortices may be an epiphenomenon of chronic pain, the enhancement of ipsilateral activity may reflect disinhibition of ipsilateral spinothalamic pathways due to depression of their contralateral counterpart. This in turn may bias perceptual networks and contribute to the subjective painful experience. Ó
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Introduction
Concepts are tools: they wear out by ensuring their function.
-Claude Bernard
Trials and tribulations of the pain matrix
The concept of pain matrix defines a group of brain structures jointly activated by painful stimuli. It owes much to the notion of neuromatrix, developed by Ronald Melzack, who proposed that the anatomical substratum of the physical self is a network of neurons extending throughout widespread areas of the brain (a neuromatrix) and generating characteristic patterns of neural impulses that distinguish each bodily sensation. In Melzack's words, ''the neuromatrix for the physical self . . . generates the neurosignature pattern for pain'' [180].
The pain matrix (PM) notion represented a conceptual advance over many prevailing concepts, which viewed pain-related emotional and cognitive phenomena as reactions to, rather than components of, pain (eg, [100]). As early as 1968, Melzack and Casey [181] suggested that the pain experience reflected interacting sensory, affective and cognitive dimensions which could influence each other. This view, of which the PM was an expansion, implied that there was no such thing as a ''brain pain centre'': pain was considered multidimensional and produced by distributed neural patterns, usually triggered by sensory inputs but potentially generated independently of them.
These theoretical notions were rapidly endorsed by functional imaging studies. Using positron-emission tomography, 2 seminal papers in 1991 reported that noxious stimuli activated a distributed pattern of brain structures consistent with the notion of a pain matrix [125, 241] . A bulk of consistent data rapidly accumulated showing not only distributed activity to noxious inputs, but also linear and nonlinear correlations among the energy of the stimulus, the subjective perception, and PM responses (eg, [28, 48, 61] ). It became also clear that most of the activated areas were not specific for pain: PM regions such as the anterior cingulate cortex, the anterior insula,
